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: J| 000000 




041502 



040 






SF.Q 0004 



m 

IXCOH 






inm 



.BTTE 

Open 

OPEN 
STAT" •-*«-- 

,scr 




/ IMOOOLE 



U£SADR: 
ASTIT: 

mi: 

HDfO: 
MDFRS 



OPEfi 
OPEH 
OPEN 
OPEN 



OPEM 
OPES 
OPEN 
ggi!fRT 

??" 

• REPT 
.ML IS? 



NAME 

lfil°Di§i5f ygf ^ °^ ^«"^^ "^*^^ 

;i|| DE?ICE VECTOR, 
;iST BR LEVEL. 
;2ND BR LEVEL. 
JDBVICE INDICATOR 1, 
;SWITCH REGISTER 1 
;SNITCH REGISTER 2 
ISHITCH REGISTER 3 
ISNlfCH RElllTiR 4 

'§II^WS WORD. 



SPSIZ 



ISSRMM §I#5T ADDR. 
JMODOLE STACK POINTER, 
-^ASS COONTER. 
«9^-FSR*^I0SS PER PASS=? 

IrSS IS IMI ISI*^ soft errors 
If-SS IS 14X1 JSII'-.lliiRD errors 
|Lgc to save soft errors per pass 

'l-SS 10 SAVE RO. 

;LOC TO SAVE Rl, 

'l-SS Is SAVE R2. 

;LgC TO SAVE R3. 

',^9S 1° SAVE R4. 

ILOC TO SA¥i R5, 

'tSS^'^8 SAVE R6. 

'ISSS 8^ CURRENT CSR- 

!M0Sr.9l«GOgD DATA, OR 

^CONTENTS OF CSR. 

^JS?i„F„ii|D DATA. OR 

^l2i^I"2«''KG CONTENTS. 

;T|PE of ERROR 

;fXPECTED DATA. 

lACTOAL DATA. 

/RESTART ADDRESS AFTER END OF PASS 

'SSSSS TO MEHORY PER ITERATION 

|«ORDS FROM MEMORY PER ITERATION 



ICBC D 
XICBCO 

187 
188 
189 

III 



EC/Xll SYSTEM EXERCISER MODULE 
.Pll 12-0CT-78 12S00 



000224" 
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liODSPs 



«yoeD 

.LIST 
.BMOR 



SFl> 00( 



arftftft«aftA*ft&«r*ft,&ft<fefe*a^*^ftft^ 



ft ft* »*««««««««««« 






ICBC OEC/Xll S 
XICBC0«P11 



VSTEM EXERCISER 
12-0CT-.78 12:00 
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171774 



«oo,.«jg 



..liDiiffoa 



|400,»Dl 






;fEMP 

lERHOR 

liCR^ApDR REG 

im m 
Jilffggriggfgipg 

;PSU PICKUP FOR fES 
IfBMP SfOBAGE 

^129 "SSfiS to MEM/ITKRflON 



SEQ 0006 



FLAG 



Est 



'-%i 



;2 ptERRl 
JCREIITE Ml 
iSEtUP Fll 



liPifilpI 



C^R 



BIS 

BBQ 
MOf 
CLR 




1 



iRHUPfS/ITIRAtioK 



18 iifi''.l2R''§?«i^g'' "■•■"- 



EAT E 

; ISSUE Rise? 



pDOR^BHSS 
KSB 



'SIS RBSp MORK 
;¥ES, fH|i 3S 

HFORMATTOM FOR ERROR CALL 



Ifif 






{«||SJgBI? 3 DID MOT CLEAR 



TEST OF ICR CSR EMABLE BITS - TTVEK^RTF 



992fP§' 052777 000001 177372 



000424 



000446' 104405 000000' 000000 
000454* 042777 000001 177324 4$: 



BIS 
BIT 

BNE 



IjJilSl 



>0R 
lOR 



;SET RIF BIT 
;RIF BIT SET? 
;¥ES, TEST OK CONT 



HO? gAODR^ACSR 
MSGIS,BE|||,RfPMOT 



^iSiSf^Sllini 9?.FSR FOR KRROR 

iBIf ItScI *^"" CnPMOH HEADER 



r** •»«««* ftftftft« 



BTC 



#l#gADDR 



;CLEAR RIF BIT 



iSSL2^£(J^^ SYSTEM EXERCISER MODULE 
XICBCO.Pll 12-OCT-78 12100 

000001 177316 




jpp \mi' mw 



25 
000000' 000000 



mn 



ii- 

000000 



042. , . 

4in 



017767 
p440i 
012767 

104405 



177236 

mm' 

000000^ 



000040 
000040 

000025 
000000" 



HACYil 30A<1052) 12-0CT-78 16138 PAGE 8 



5$: 



IViR 



4 6$l 



1772! 



000000 



62 
60' 
252 



BIT 

BEQ 



|1,§ADDR 



r- 



k 



iAODR^ACSR 
^y.g„^,„^JlM,R!?GLR 



:GM$, BEGIN, 



>RIF CLEARED? 
;¥ES, TEST OK CONT 

!yj§r^2ilini 9? CSR FOR ERROR 
SbIt'hooId^SSI ?i*&tD^"" ^^^^^^ "K*DE« 



fl8ISkllSI5iiM.......lSiLSS2i8JgLS^.I4L... 



«*«**« ft««,ft«fttt«jk« 



CLR 
BIS 
BIT 

BHE 



MQV @APOR#ilCSR 

H|Gil$,BE|l|i:ff||OT 

mmmuMm 




;CLEAH ICR CSR 
;S|T TT?EM 
ITTYEM SET 
|¥ES TEST OK COfIT 



liig?T^8gliSJi m, FSS,£0R.ISR5R 



iBlf^TUcP^^^ CALL WITH CoiSSoS HEADER 



BIC 
BIT 
BEQ 



mv'^' 



AOOR 



t!9X«* « gADDR^ACSR 
MSGIf$,BEGIM,Tf¥CLR 



>syiR t'^^EM 

UllL^OS^'^^^ES CLEAR 

;testbd ok comtinue 

iyil9,CgNTEHTS OF CSR FOR ERROR 

liff ItUCK ^ CALL WITH COMHOII HEADER 



-&:a«ft-&«ft« 



llflEH BIT MOT CLEAR 



«««««* ««t«tt«««jkft*«A« 



JClIIrs''^ IHTERRUPI AMD CHECK THAT RIF CLEARS, MOD INT 



IIMP: HF^' ^m^ 

S2§§56' 062767 000002 
000700' 005067 17733 




mil 



M0¥ 

MOV 

ADD 

MOVB 

BIS 

CLR 

MOV 

BIS 



IPjggECIDR 
iCT2 



^l^-viM-" 



|2Q#TEHP2 
|20000,§ADOR 



'5iSJS ^OR INTERRUPT 

>CBEATP VECTOR ♦ 7 FOP PStt PICKUP 

<iiLPiI9SilX„yVEL ON fNTFRROPT 



IfHISfe^iS-^^^^Rs^'*- 



5|it:co5S?1SR"''liig8J?""'"''-" 

;CAUSE INTERRUPT 



;#*#*#*#*#*#*#*#*#*#*#*t*f*^*#*#*l^A|*#*^*^*^*^*^«^«^«^«^«^*^^^ 



*«*«*#*» 



ICBC DEC/Xll SYSTEM EXERCISER 
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lllW mm mm- 
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8SS 



000730* 005767 
000734' 001023 
000736" 005367 






177302 



000742 



• 001366 



000744 

OOi 

00 



gPORARY RETORK TO MOHITQR.-.. 
H COafliOE hf BEXT INSfROCfTHM. 



li: Hi! mi- mw 

000766' 104405 000000' 000000 



?Sf 
BNE 



IHTFLG 

Iiip2 

8$ 



gJ^ODR^JkCSR 
IM^SgiBT 

diMmm 



mssbs^be||m,s6i»t 



llifERROPf OCCUR? 

hns, iq| 

}m, WAfCH DOG OVERFLOM? 

}no, LOOP 



;LOAO CONTENTS OF CSR FOR ERROR 
;jSCn MESSAGE CALL MITH COMMOS HKADER 



SEQ 0008 



lmmiimiMm......AmdmmiL 



i» ft ««***««*«««««*«* ftft« • 



««««ftd«««nftftft A««ft«ft **«****• 



000774' 000470 
000776' 005267 177234 



mil 

001012' 



001014 



000200 176774 



001014' 017767 

001022' 104403 

001030' 012767 

001036' 104405 000000' 000000 



176766 

nmv 



WM- 



9$! 

10$: 



Rfi 
Bit 

BME 



M0¥ 



TTY3 

IMTFLG 

#200^@ADDR 



HSGII$,BEG 



|ADOR£ACSR 



;iR,NOHgD 

ImmumiMm 



;N0 INTERRUPT 

aSET IMTERRUPT FL*G 

;DID MODULE IITR CAUSE IMTR 

;M00ULE INTERRUPTED CONTINUE KITH TEST 

;LOAD CONTENTS OF CSR FOR ERROR 
^IF|I MESSAGE CALL WITH COMMON HEADER 
SHO INTERROPf 

«r*ft*ft***a*ft*5»fe***«A*A*ft*a ******* *«*««******•* 

JMODULE ISTERRUPT MOT POSTED 

fi«s* ******* *****ft**iftft*ft«*«»ft««ft«ft ft* ft*** 



******** 



88}8p: m^ imu 



176734 
176722 



lis: 



BIS 
TSf 
BIT 

BEQ 



2gO,@IDDR 



;SET RIF 
lINITIATE RIF 

?MOD INT CLEARED 
JRIF CLEARED MODULF 



.4^^ 



IHTR CONTINUF 



001066' 017767 176714 



001074' 104403 
001102' 012767 



000000' 
000025 



001110' 104405 000000' 



177006 

002420' 

176776 

000000 



MOV iADDR^ACSR 
NSGM$^BE6IN,RIFM0D 
«QI . lIsiERRTYP 

•*tt**«*«13«%***6i* 



yLOAD CONTENTS OF CSR FOR ERROR 
;ASCII MESSAGE CALL MITH COMMON HRADEP 
IBIT STUCK 

§********«*« 



fS8ISi*g|gHtISifi«.„«4SII.SI8Sf:i*StiJS,SSSiifl 



************* *«««*lk«« *«****«• 



****»*«*******«« 



001116' 032777 000001 
001124' 001414 



176662 12$: 



BIT 
BEQ 



M 



ADDR 



;RIF CLEARED? 

IBIF IS CLEARED CONTINUF 



ICBC DEC/Xll SYSTEM EXERCISER MODULE 
XICBCO.Pll 12-0CT-78 12:00 
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361 



001126' 017767 176654 
001134' 104403 000000' 
001142' 012767 000025 



176746 

002414' 

176736 



001150' 104405 000000' 000000 



MOV |ADDR,ACSR 
MSGiS^BSCP/RIFSET 



Si 



;load cohtemts of csp for error 
/ascii message call with common hladeh 

^ iBIt STUCK 

t****** ft* ********* 



************«***«««««****«* 



«iS|g|«li§ii«Sg»«.»„.liil,ilLSCIiS.SILSS!ISJI9S... 



ft********* 



001156' 052777 040000 176622 TTY3: BIS 



#40000^@ADDR 



lISSUE RESET 



Ili^lJLSiSSIL^ILtiSi fFLiFES ihterrupt enable 

;AN liCREMEifliG PATTERH IS USED. 



001164' 
001172' 
001176' 
001202' 
001210' 

001216' 
001216' 
001222' 



ooi: 
ooi: 



012777 
705067 



001426' 
177042 



012767 000100 



104407 000000' 
104407 000000' 

mm "'"" 



176616 



1256' 012767 000016 176622 
001264' 104405 000000' 000000 



001 

ooi 

001 



NOV 

CLR 

CLR 

fT¥2s BIS 

MOf 

IS! 



#ICRSRV^@¥ECfOR ;SEf UP VECTOR FOR INTERRUPT 
DAfSiT ;DATA ON IT'S iAY 

i§S «»«« ;CLEAR PATTERN 
lf2«®M8fi^ >§P REMOTE TTY ENABLE 
|100,TEHP2 ;SET WATCHDOG 



breaks^begin 
breakUbbgin 



TST 
BPL 



DEC 



||DD« 



TEMP2 
1$ 



|ADDR,ACSH 



MSGiS^BEGIN^OgfBSY 



• 



******* 






||EMP0RARY return TO MONITOR.... 
ItHEN CONTINUE ftT NEXT INSTRUCTION. 

TRANSMISSION LINE IMlCTIVE 
|BR IF OK^ NOT ACTIVE 



;DEC WATCHDOG 



ILOAD CONTENTS OF CSR FOR ERROft 
||SCII MESSAGE CALL WITH COMMON HEADER 

**i*********j» 



************* ****«*******ft*«^* 
* * * * * * * * * * * A * * * * ft ft « * ft ft A Ik * * :^ * * fc 



001272' 

001276 
001302 



000167 
005067 



177660 
176734 



01302' 016777 176600 

p:8ip? mm 

01322' 012767 001000 

Oolilv: }0^407 000000' 

001334' 104407 000000' 

001340* 005767 176672 



176722 

mm 



2SS 



ffYll 



1$: 



JMP 



TTY3 



CLR INTFLG 
yOJ ASB^ftTEMPl 

BIS 
MOV 



atsSt 

l^gADOR 
1000,TEMP3 



BREAKS^BEGIN 
BREAKS^BEGIN 



TST 



INTFLG 



IRETRY AFTER LINE BUSY 

;CLEAR IMTERRUPT FLAG 
;SEiO DATA 
;DAfA OH IT'S HAY 
>SE| INTERRUPT ENABLES 
;SE? yATCHDOG 

;|EMPORARY RETURN TO MONITOR.... 
?THEN CONTINUE AT NEXT INSTRUCTION. 

INTERRUPT OCCUR? 



44 



44' 



DEC/Xll SYSfEH EXERCISER MODULI 
O.Pll 12~OCf-78 12200 

001344* 001402 

001346' 000167 000062 

88iiii: mm "**" 



001360' 042777 000006 176420 

mm- fiiip ppp' ipiP' 

001402' 012767 000023 mill 

001410' 104405 000000' 0000«H) 

001416" 000167 000342 

001422' 0OO|$7 000326 



901 



176604 



mm 

176324 




ii-- W M- Jiil- 



MICfll 304C10S2> 12-QCf-78 16l38 PAGE 11 



S!Q 0010 



2$S 



BgQ 

ii 



2$ 

SESfIC 

TEI4P3 



I MO, Sf&y Ii LOOP 
|¥ES^ 60 SERVICE If 



out SfJI? TN LOOP 



iio lifgiiop? fmn asuofi fft fEiiSHXSSiOM 



BIC 



|6^@il00R 



|CLg&R III?ER0Pf BiABLBS BErOSE P^IHf 



fliiliiliSiiiiSil, 



|CSR 

fff¥ 

nil. 



;LOAD CONfEitS 
|ilSCn_MES§I6E. 



OF CSH FOR ERRQIi 

CALL tf|7H CQMMOU "EAOBR 



3$S 



am 



Fill 
SiPiS 



IDROP MODULE 
IPASS DOME 



|li?g8R0Pf SSRflCE ROUfliE FOR tf¥ fSSf 



ICRSRVI 
SER¥ICS B,, 

m 



l$s 



;ilASS'f _ 
IliDICiTE 



IHTFL6 




;s1t rif Bit 

;CLBAR IItIrRUPT ENAf 

Jclbir error I 

?DID ERROR CAU__ _ 
;NG£ check 07HBRS 
;I!iOICA7E ERROR 



PT ENABL 



EES 



CAUSE 






GO Cp ^ 

SHIffBR BUFFER 
GO LOAD ilxf 



EMPTY? 
PAfTERM$ 



fBMT JOS? MODIlf^ SHOULDN'T BE SO 



ICAR^fRO 



; ISSUE RIF 
?CLBAR ERROR 



SSL. „„liP^&icsR ;load cobtents of csr for error 

IIS§li$^BE§I|,H|DegF lASCII MESSAGE CALL HITH COMMON HEADER 



ICBC DEC/Xn 
XICBCO.Pll 



S¥SfEM EXERCISER 
12-0CT-78 12S00 



MODULE 
001554* 19440S 000000' 000000 



001562' 000167 177370 



001! 
001! 



001574' 
001602' 
001610' 



001616' 104405 



005767 
001014 



017767 
104403 
012767 



176434 



176 

m 



00' 

11 

000000' 



MAC¥ii 301(1052) 12-0Cf-7& 16l38 PAGE 12 

JMP ff¥3 ? ILLEGAL IMTR, REfR¥ TEST 

2$S tSf ERHFLP lERR CAUSES ISfR, 

M9H„* ««i|DDR#|CSR ;LOAD COifEMTS OF CSR FOR ERROR 
MSGi$,BEGIB,SPO|III ;ASCII MESSAGE CALL MITH COMMOK HEADER 

000000 «ieiii#liiIMgtL......iI!liJgiIJii!;iJS2.88J£S8L^ 



S'~0 0011 



01624' 
01612' 
01636' 



001642' 
001650' 
001656' 
001664' 



s m 

m mm 



501402 



176372 3Ss 



126310 



N0¥ 
CLR 
JHP 



tICAR#fR0 
RRFLP 
tT¥2 



IDA MAS SET,. READ DATA 
4$ I 



MOV 
M0¥ 
CMP 
BEQ 



AMAS^ISB 
5$ 



? CLEAR ERROR 



>CLEAR ERROR IHDICAfOR 
iRETURfi & RE-TRA8SMIT 



;READ TTV DAfA 
;SEf UP ERROR DATA 
^COMPARE AGAINST SENT 
ICORRECT/ GO TO 5$ 



001666' 104404 000000' 



;READ ERROR 



litli ii ii 



HI a«r- 

511 001710' 
518 001712' 



001 
001722 



_^ 001404 



__ ^^5767 

W' ^m 

736' 000167 

if: m 

Oollil' 104413 



176312 



176312 

mil 
ml 

000000' 



176176 
176304 



176266 
176254 



5$ 2 

6$S 
7$S 

8$s 
EMPASS 



IMC 
CLR 
BIT 
BEQ 
MOl 
BR 

fSf 

f 

MOV 
JMP 



EHDITS^BEGIN 



DAfSNT 
CAR^TRO 

|||Ir,tro 



;IiiC PATTERN 



jCLEAR DAfA ON IT'S HA¥ 



,_OME 

IreId I 

;EXIT 



CAR TO CLEAR ERROR BIT 



;DATA IN XMISSIOM 

;r|a6 ICAR TO CLEAR ERROR BIT 

JRE-SEND 

IREAD ICAR TO CLEAR ERROR BIT 

;RE-SEND 

^SIGNAL END OF ITERATION, 



ICBC DKC/Xll SYSTEM EXERCISER MOOWLB 
XICBCO-Pll 12-0Cf-78 12:00 



176362 
000000' 




M&CIll 30&(10S2) 12-0Cf-78 16S38 P&6E 13 

iNOiirOil SHALL fEST BUD Of PASS 

IDROP flE HOOULE 



Sf ) 0012 



riMis 



MESS 3 



JMP RESfat 
EiD$,BBGIN 



«EVE8 
MES2I IaSCIZ • NO liTBRBIIPT" 



.ASCIZ 



IMfBRROPf MOf MODULE INTERROPT' 



MES4S •ASCIZ ' RIF SfiYED SET* 

MESS 8 .&SCIZ • RIF DID SOT CLEAR IHfEBROPf 

MES6I .ASCIZ ' LIBE ACTIVE TOO LOMG' 

MES7S , ASCIZ • REMOTE TT¥ TEST HOMG* 

MESB5 .ASCIZ ' ILLEGAL MODULE IHTERRUPT' 

MES9! .ASCIZ ' SPURIOUS IBTERRUPT- 

MESIO: .ASCIZ • RIF BIT HOT SET* 

HESil: .ASCIZ • RIF BIT MOT CLEAR' 

HES12: -ASCIZ • TTY EHABLE BIT SOT SET' 

MBS13: .ASCIZ • TTY ENABLE BIT MOT CLEAR' 



ICBC D 
XICBCO 

585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 

603 
604 
605 
606 
607 

m 

610 
611 
612 
613 
614 
615 

III 

619 
620 
621 
622 
623 
624 

til 



RC/Xll 



SYSTEM EXERCISER MODULE 
12-OCT-78 12:00 



002364* 041040 
002372' 052117 
002400' 051101 
002404' 



052 
041 



002404' 
002406' 



002410' 
002412' 



1414' 
!416' 



002424' 
002426' 

002430' 
002432' 



m\i 



4' 
6' 

44^: 



442 



002444' 
002446' 



'om\ 



002454' 
002456' 



002460' 
002462' 



000 



001770' 
177777 

002006' 
177777 



002420' 002066' 
002422' 177777 



002123' 
177777 






002231' 
177777 

002255' 

mm 

mm- 

002351' 
177777 

000001 



047040 
042514 
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.EVEN 



SF 00 



NOIMTS 


?!??77 


BQMOD: 


m-,-, 


RIFSET: 


'imii 


RIFMOD: 


MGS5 

mm 


OUTBSYS 


MBS6 
177777 


MOTTYS 


mil 


modgof: 


mhi 


SPURIMS 


????77 


RIFMOfS 


^^hh 


RIFCLR! 


mhi 


TTYBOTS 


mh 


TTYCLRS 


!;f?i?7 



.ebd 



ICBC D 

iiceco 






I- DPP 22- 



i\m 



EC/Kll 
,P11 



SYStm EXERCISER 
12-OCf-78 12! 00 



M&C¥I1 30A(1052) la-OCT-TS 1^:38 PASS 16 
CROSS REPEREICS f&BLe -» 0S1R i^WMBOLS 



0OO1O2R 
00OOO6R 




GEfPAS 



OK 

mini 

104413 
104410 
O017S4R 
0OO226R 

km 

001764R 




144 



268* 




281* 



503 



318* 

i 



514* 



334* 



516 



349* 



362* 



396* 431* 469* 
450* 



m m m 



r,i Q 0014 

261* 

341 

45^ 



319 
414 



308 




5321 

244 
212* 

447# 



257 
213* 



385 



515* 



480 
270* 



272 
457 



386 



521 



mi 



285 
459 



413 



414 



320* 



322 
466 



336* 



338 
493 



351* 



353 

518 



364* 



366 
523 



398* 



400 
525 



433* 



435 



ICRC DE^C/Xll SYSTEM EXERCISER MODULE 
\irpco.pii 12~0Cf-7B 12:00 

IDNUM 000122R 1 

IHIT OOOOjOR 1 



MES3 
MES4 
MESS 

msl 

MES7 
HES8 
HES9 
MOPGDf 

Hoonkn 

?^g£| . nmr lilt ^^i' 

V^zr.sl = 104402 192| 

MSaS = 104401 !92| ^^^^ 

NOTST 002404R 319 590| 

§8??? lim li pjf 

^ imm If jjf 

OTOAS = lOl^s^O kp ^«^^ 

OOtBSy 002424R 397 602# 

PASCNf -**-*'- ---- 

PIRQS = 

POPSP = 

P0PSP2= 

PpTV = 

P3:?¥0 = Q60§65 |4|" 192# 

PRTyI = 505|05 mi 192# 

PRfYT = 

PSM = 
PCSH - 
P0SH2 = 

randI = 

RESTRf O§0|46B ii§.. 209 

Ris2 
eiFCl.R 
RIFMOD 
RIFHDf 



HICfll 30A(1052> 12-0C?-78 16S38 PAGE 17 
CROSS REPBRBiCE TABLE — USER SfNBOLS 



SFf. 0015 



312 



328* 



406* 416 



447* 



254 



!l 



269 



282 319 



335 350 363 



397 



111 ill ^«S ^2« 



432 



525 
170 



473 
171 



4fl5 



m 



215# 



530 



ICBC DEC/Xll SYSTEM EXERCISER MODULE 
XICBCO.Pll 12-OCf-78 12:00 



MACYll 30UI052) 12»OCf-78 16838 PI6E 18 
CROSS RSFSiiiCE fABLB — OSES SfMBOtS 



SEO 0016 




TTYl 

TTY2 

tfYB 

VECTOR 

VECT2 

U&SikDR 

NDFR 

UDTO 

XFLAG 



095SJJR 




?o?t 



m 

588i 



596# 

449« 

iff* 

203t 



m w ^^^' ^?^' 

466* 493* 518* 523* 

tm 

526 

ill Pl« 404 477 

lis* 296 37i* 

296* 297* 298* 



nh iih m* 

525* 



392* 



OOOQOQ 
002464 



88; 



ERRORS DETECTED! 

DEFAULT 6L0BALS 6E»ERJITED: 

XICBCO,XICBCO/SOL/CRFSSYM=DDXCOM^XICBCO 
RPJ-I|MJ:_1.2_.4^SECO|ds 



RUN-TIME RATIOS 

CORE used: 7K 



m' 



,_5 
PAGES) 



